Corrosion and biological performance of biodegradable magnesium alloys mediated by low copper addition and processing.
Mg-Cu alloys were designed by introducing the well-known antibacterial property of copper into magnesium alloy to solve the infection problem especially under the neutralised environment in vitro. In this paper, the Mg-Cu alloys with further processing by solution and extrusion were studied to optimise the corrosion-related performance for their future application. It was shown that the differences in the property profile of Mg-Cu alloys are dependent on different compositions as well as on different microstructures that are obtained by the different processing routes. Galvanic corrosion can be significantly relieved by solution treatment and extrusion due to decrease and well distribution of cathodic Mg2Cu phases. Negligible cytotoxicity were observed with rBMSCs incubation. Antibacterial assays proved that the alloys reduced the viability of Staphylococcus aureus by high alkalinity and copper ions releasing, especially in comparison with pure magnesium. Finally, the as-solutionized Mg-0.1Cu alloy showed the optimal corrosion properties and promising antibacterial activity, which warranted its potentials as antibacterial biodegradable implant materials.